Background: The aim of the present study was to investigate the clinical, radiological and laboratory features of septic pulmonary embolism (SPE), a rare disease with high morbidity and mortality rates.
Summary
Background: The aim of the present study was to investigate the clinical, radiological and laboratory features of septic pulmonary embolism (SPE), a rare disease with high morbidity and mortality rates.
Methods:
Files of patients with final diagnosis of SPE who underwent examinations and treatments based on initial diagnosis of SPE between January 2011 and December 2015 were examined retrospectively. Demographic, clinical, radiological, and laboratory findings of these patients were recorded.
Results:
Total of 10 patients, 3 female and 7 male, with mean age of 44.4±9.8 years were included in the study. Most frequently detected primary infection focus was site of extraction of abscessed tooth, seen in 4 (40%) cases. Most common presenting symptom was chest pain, observed in 9 (90%) patients, and most common radiological finding was bilateral parenchymal nodules, seen in 8 (80%) patients. All patients gave complete clinical and radiological response to antibiotic therapy; there was no incidence of exitus.
Introduction
Septic pulmonary embolism (SPE) is a rarely seen infectious disease of the lungs. Since it lacks specific clinical symptoms of its own, diagnosis can prove difficult. Nonspecific clinical findings are evaluated with radiological signs, and if potential spread of disease from a primary focus of infection is kept in mind, then difficulties encountered during diagnostic process can be overcome. Fundamental pathogenesis of SPE involves entry of fibrins containing microorganisms from the focus of primary infection into circulation through hematogenous route, leading to formation of nodular or cavitary lesions at terminal regions of vessels of pulmonary parenchyma by way of pulmonary arteries. Generally, it manifests itself with nonspecific symptoms, such as fever, chest pain, coughing, or hemoptysis, and suggestion of infectious disease. Radiologically, on peripheral pulmonary areas adjacent to vascular regions, multiple, bilateral nodules and/or cavities are seen. Pulmonary artery leading directly to lesion is known as "feeding vessel sign." [1] [2] [3] [4] [5] Multiple, bilateral nodules and/or cavitary lesions, seen most often on peripheral areas of anteroposterior (AP) chest radiograms, in combination with clinical signs suggesting SPE are usually enough to make diagnosis. However, computed tomography (CT) is superior imaging modality, particularly in demonstration of feeding vessel sign and relationship between pleural cavity and lesions. Differential diagnosis of SPE is challenging. Radiologically and clinically, cases closely resemble pulmonary malignancies, pulmonary metastases of extrapulmonary malignancies, and tuberculosis; SPE should also be kept in mind in such cases. To establish diagnosis of SPE, focus (foci) of infection must be determined. Most important prognostic factor is early diagnosis, followed by early initiation of suitable broad-spectrum antibiotherapy. [5] [6] [7] Early diagnosis of SPE can avoid invasive examinations and deterioration of condition.
Present study was an investigation of clinical, radiological, and biochemical characteristics of SPE, which occasionally presents diagnostic difficulties.
Patients and Methods
Archives of the clinic of the department of chest diseases of Kartal Dr. Lütfi Kırdar Training and Research Hospital were screened. Files of cases examined and treated on either ambulatory or inpatient basis with initial diagnosis of SPE between January 2011 and December 2015 were reviewed retrospectively. Demographic information of patient age, gender, comorbidities, and smoking status were recorded. Complaints at admission, data from physical examination, radiological tests (AP chest X-ray and thoracic CT), biochemical and microbiological tests, length of hospital stay, antibiotherapy used, and cause of SPE were recorded and analyzed.
Results
Total of 15 ambulatory cases or patients hospitalized between January 2011 and December 2015 with initial diagnosis of SPE were examined. Cases with final diagnosis of malignancy metastasized to the lungs (n=3) and tuberculosis (n=2) were excluded, and remaining 10 patients were included in the study.
Study population consisted of 3 (30%) female and 7 (70%) male patients with overall mean age of 44.4±9.8 years. Comorbidities were detected in only 4 (40%) patients. Most frequent comorbidities were chronic heart and vascular diseases. Most commonly detected symptom and examination findings were chest pain (n=9; 90%) and bilateral rales (n=3; 30%). High fever was detected at admission in 6 (60%) cases, and mean body temperature was 37.8±1.2°C. Radiological evaluation of AP chest radiograms revealed bilateral involvement. Bilateral nodules appeared most frequently and were seen in 6 (60%) cases (Figure 1 ). Thoracic CT also indicated bilateral involvement in all (100%) cases (Figure 2) . Mean±SD values of some laboratory parameters were as follows: white blood cell count (WBC): 17157±11577.8/uL, sedimentation rate: 67±30 mm/hr, and serum C-reactive protein (CRP): 127.3±117.8 mg/L. Detailed clinical, radiological, and demographic data of cases included in the study are provided in Table 1 . Antibiotherapy was initiated in all cases. As initial antibiotherapy, third-generation cephalosporin (cephtriaxone; n=4), third-generation cephalosporin plus oral macrolide (clarithromycin; n=4), or secondgeneration cephalosporin (cefuroxime axetil) plus clarithromycin (n=2) were administered. In 1 case, Staphylococcus hominis grew on culture media, and antibiotherapy with intravenous (IV) meropenem and linelozid was provided. Antibiotherapy with cephtriaxone and daptomycin was used for 1 patient whose antibiogram revealed growth of methicillinresistant coagulase-negative Staphylococcus aureus.
Patients were treated as outpatients (n=3; 30%) or inpatients (n=7; 70%). Inpatients were hospitalized for mean period of 8.1±3.1 days. Most frequently detected primary focus of infection was related to extraction of abscessed tooth, seen in 4 (40%) cases. Foci of primary infection are provided in Figure 3 . 
Discussion
The present study was designed to investigate clinical and radiological features of SPE. Medical files of 10 ambulatory or inpatient cases with final diagnosis of SPE made in our department were analyzed. Based on study findings, it was concluded that SPE should be included in differential diagnosis when bilateral nodular or cavitary images in the lungs, presence of primary focus (foci) of infection, and parameters of infection, such as high fever and sedimentation rate are evaluated.
SPE is a rarely seen disease with a severe course. IV drug use; infective endocarditis; septic thrombophlebitis; suppurative angina; periodontal disease, such as dental abscess; purulent infections of soft tissue; hemodialysis; and intravascular catheterization are among frequent causes of the disease. Literature review disclosed that SPE was more frequently seen during 1970s in association with IV drug use; subsequently, it was more often reported in relation to intravascular catheterization used for cancer chemotherapy or parenteral nutritional support. [8] In the present study, primary foci of infection in order of decreasing frequency were tooth abscess in 40% of cases, catheter-related infection in 20%, and infective endocarditis in 10%.
There is no definitive clinical finding that will definitively determine presence of SPE. Clinical findings are nonspecific and mostly suggest infectious disease. When clinical and radiological characteristics are viewed in combination, primary focus of infection may come to mind. Patients frequently present with fever, shortness of breath, chest pain, coughing or sputum, and rarely, hemoptysis. [8] [9] [10] In our series, most frequent presenting symptom was chest pain, observed in 90% of the cases. Most probable cause of chest pain is focus of infection localized in peripheral regions of pulmonary parenchyma, which interface with the pleura.
During the diagnostic process, typically AP pulmonary radiograms are obtained first. Although visualization of bilateral, or occasionally cavitary nodules, is critical tool, these signs are not sufficient to make final diagnosis of SPE. Thoracic CT is more specific imaging modality than AP chest X-ray. In a study performed by Iwasaki et al., [11] all lesions specific to SPE were visualized on thoracic CT, including bilateral, multiple, peripheral cavitary and non-cavitary lesions, while wedge-shaped infiltrations were visible on AP pulmonary radiograms in only 68% of cases. This finding supports higher sensitivity of thoracic CT relative to AP pulmonary radiograms. In our study, only 60% of bilateral nodules were visualized on AP pulmonary radiograms, while all (100%) were seen on thoracic CT.
In most studies, feeding vessel sign has been reported as the most frequently seen specific radiological finding in diagnosis of SPE. The sign demonstrates presence of pulmonary artery leading to peripheral lesion and signifies hematogenous origin of nodule in pulmonary parenchyma. This sign is also seen in cases of metastases of extrapulmonary malignancy or embolism of thrombotic origin. [12, 13] Feeding vessel sign was detected in 60% of cases in present study (Figure 4 ing infected fibrin in pulmonary parenchyma via pulmonary arteries. Since it is an infectious disease, hints of infection are always present and should be investigated. Parameters of infection at time of presentation, such as high fever, increased CRP and WBC levels and sedimentation rate, seen in patients with compatible radiological images and risk factors should be considered for SPE. [14] All parameters of infection were high in present study patients.
Sputum and blood samples were sent for antibiotic susceptibility tests in all cases, and bacterial growth was observed on 3 blood cultures. Empirical antibiotherapy was initiated for all patients, and adjusted as needed for those with positive results for bacterial growth. All patients responded to antibiotherapy from both clinical and radiological perspectives. During first weeks of treatment, decrease in fever, sedimentation rate, and CRP levels were observed, and on first week follow-up AP pulmonary radiograms, pathological signs had regressed markedly. In a large-scale review study conducted by Ye et al., [15] 76 articles and 168 case reports were reviewed, and 122 cases with treatment regimen were examined. It was reported that most frequently (n=38) initiated empirical antibiotherapies were penicillins and cephalosporins. Based on results of this large-scale review, authors emphasized necessity of early diagnosis and treatment. In that series, 15 of 168 (8.9%) patients died as result of various causes, predominantly septic shock. In present series, all of the patients survived. Similarly to review study, most frequently used initial antibiotherapy of present study was cephalosporin; however, in contrast to literature findings, remarkably higher number of our patients were started on oral macrolide therapy. Many factors had a role in our choice of antibiotherapy regimen. A priori, we assumed our patients to have pneumonia, and initiated treatment accordingly. Secondly, we didn't discontinue initial antibiotherapy, so as not to cause deterioration of clinical status of the patients who displayed rapid clinical improvement. Finally, we do not have a national guideline concerning treatment of SPE.
The greatest limitation of our study is its retrospective design, and therefore, different diagnostic, and therapeutic modalities could have been tried in each case. Although SPE is spread via hematogenous route, small number of cases had bacteria growth on culture media. Finally, as mentioned, there is no standardized initial antibiotherapy regimen in place for SPE.
In conclusion, SPE is a serious disease with high morbidity and mortality rates. It could lead to invasive examinations and prolonged hospital stays if not kept in mind as possible diagnosis. In presence of bilateral peripheral nodular opacities on chest radiograms, thoracic CT that demonstrates feeding vessel sign, and baseline conditions suggesting infection, such as fever, high sedimentation rates, increased CRP level, and leukocytosis, focus (foci) of primary infection should be examined and suitable antibiotherapy should be initiated.
